Introduction {#s0001}
============

The novel coronavirus (CoV) was initially identified in Wuhan, China, in December 2019 among a group of patients that presented with an unidentified form of viral pneumonia with common history of visiting a seafood market.[@cit0001],[@cit0002] Later the disease was named Coronavirus Disease-2019 (COVID-19).[@cit0003] Since then, the virus has spread all over the world causing an unprecedented number of hospitalizations and fatalities in many countries. On January 30, 2020, the World Health Organization (WHO) declared COVID-19 pandemic as a global public health emergency.[@cit0004]

COVID-19 is caused by a virus named Severe Acute Respiratory Syndrome-Coronavirus 2 (SARS-CoV-2), which is a member of β-CoVs. The CoV family is a class of enveloped, single-stranded RNA viruses that can cause respiratory, gastrointestinal, hepatic, and neurologic diseases.[@cit0005] The CoVs are categorized into four subfamilies: α, β, γ, and δ-CoVs. Human CoV infections are caused by α and β-CoVs.[@cit0006]

COVID-19 can cause ﬁve different outcomes: asymptomatic infection; mild to moderate cases that often resolve within 2 weeks; severe cases; critical cases; and death.[@cit0003] Data from the first 41 COVID-19 patients show that the initial manifestations of the disease included fever (98%), cough (76%), dyspnea (55%), myalgia (44%), sputum production (28%), headache (8%), hemoptysis (5%), and diarrhea (3%). Among these, 29% developed acute respiratory distress syndrome, 12% had acute cardiac injury, 7% had acute kidney injury, and 7% had shock.[@cit0007]

There is no definitive therapy against SARS-CoV-2 yet. Although positive treatment outcomes have been reported with antiviral therapy on selected patients, supportive care and oxygen supplementation remain as the mainstay of the management of COVID-19.[@cit0008],[@cit0009] The search for vaccines and therapeutic agents against the virus is underway in many parts of the world.[@cit0010]--[@cit0014] Preventive measures have been forwarded by WHO as major ways of mitigating the outbreak.[@cit0015]

Ethiopia reported its first case of COVID-19 on March 13, 2020.[@cit0016] Since then, gradual increment in the number of cases has been reported by the ministry of health. In countries like Ethiopia, where low surveillance and laboratory capacity, scarcity of healthcare human resources, and inadequate financial capacity are defining features of the healthcare system, the outbreak of a cureless viral infection with no vaccine will have a devastating impact.[@cit0017] Due to this, limiting the rate and the extent of COVID-19 outbreak is the best strategy to minimize public health and socioeconomic impact of the pandemic in the country, and healthcare professionals play the central role.[@cit0018]

As members of the healthcare workforce, pharmacists bear essential responsibility in overcoming pandemics. In the case of COVID-19, pharmacists' role includes creating public awareness about the disease; manufacturing, distribution, and supply of essential preventive items such as hand sanitizers and personal protective equipment; and participating in research activities aimed at finding vaccines and drugs against the virus.[@cit0019]--[@cit0021]

Thus, pharmacists need to have adequate knowledge about COVID-19 in order to successfully exercise their roles in the fight against the disease. To facilitate an urgent response to potential COVID-19 outbreak in Ethiopia, it is important to evaluate the knowledge, attitude and practice of healthcare workers who engage in the response against the outbreak. This study was launched to assess COVID-19-related knowledge, attitude and practice among hospital and community pharmacists in Addis Ababa, Ethiopia.

Patients and Methods {#s0002}
====================

In this cross-sectional survey, a self-administered questionnaire was distributed to pharmacists working in hospitals and community pharmacies in Addis Ababa, Ethiopia. Data were collected during the first 2 weeks since the first COVID-19 case was identified in Ethiopia (from March 16, 2020 to March 30, 2020).

Because there was no complete data available on the number of hospital and community pharmacists working in the city, a sampling frame could not be produced, and hence, subjects were selected by convenience sampling. Hospital pharmacists were enrolled by visiting all (12) public hospitals in the city. All hospital pharmacists who gave consent for participation were included in the study. Privately owned hospitals were not included in the study because, while some have hospital pharmacies as part of the hospital, others have pharmacies that work with community pharmacy licenses and function as both hospital and community pharmacies. Pharmacists from some privately owned hospitals were used to conduct a pilot test on the data collection tool, as these institutions were not included in the main study. To select community pharmacists, we used Google Maps to track community pharmacies in the city. Out of 176 community pharmacies identified in this way, 134 gave us permission to collect data on their premises. All pharmacy professionals who worked at these premises, and gave consent to participate were included in the study. As a result, 350 individuals from hospital and community pharmacies were enrolled in the study.

The data collection instrument was prepared by the investigators. The questionnaire consisted of four sections: socio-demographic characteristics, knowledge, attitude and practice sections. The instrument was checked for face validity by independent experts in the field. In addition, a pilot test of 43 samples was used to analyze the internal consistency of the questions in each section of the questionnaire. Sets of questions with Cronbach alpha of 0.6 or more were included in the final version of the questionnaire.

Data were collected by physically delivering the questionnaire to the study participants. After checking for completeness, data collected were entered into IBM SPSS Statistics^®^ Version 25 and subsequently analyzed. Frequency and percentage were used to characterize knowledge, attitude and practice related to COVID-19. In addition, participants' knowledge was characterized as adequate if all of the knowledge questions were correctly answered; and inadequate if one or more knowledge questions were incorrectly answered. Binary logistic analysis was used to identify the potential association between dependent and independent variables, setting p-value \<0.05 as an indicator of significance. Attitude was assessed using 5-point Likert-type questions. The percentage of positive response (PPR) and average attitude score were calculated. *T*-test and one way ANOVA were used to compare differences in attitude among different groups of respondents. The practice related to COVID-19 was assessed by calculating the frequency and percentage of responses to each practice-related question.

A letter of ethical approval was obtained from the Ethical Review Board of the School of Pharmacy, Addis Ababa University \[Ref. No. ERB/SOP/211/04/2020\]. Guidelines outlined in the Declaration of Helsinki were met. Written informed consent was provided by all study participants before data collection. Moreover, personal identifiers such as names and addresses of study subjects were not included in the data collected and confidentiality of data was ensured.

Results {#s0003}
=======

Socio-Demographic and Professional Characteristics {#s0003-s2001}
--------------------------------------------------

Out of 350 questionnaires that were distributed, 295 were fully completed and returned, producing a response rate of 84.3%. The majority of respondents (58.6%) were aged between 19 and 30 years with a mean age of 32.2 ± 8.3 years. About half (51.5%) of the respondents were male, nearly two-thirds (66.4%) worked in community pharmacies and more than half (54.2%) had a working experience not more than 5 years ([Table 1](#t0001){ref-type="table"}).Table 1Socio-Demographic and Professional CharacteristicsVariablesFrequency (%)**Age in years** 19--30173 (58.6) 31--4596 (32.5) 46--6226 (8.8)**Gender** Female143 (48.5) Male152 (51.5)**Professional level^a^** Pharmacy technician87 (29.5) Pharmacist208 (70.5)**Job position** Dispenser273 (92.5) Store Manager22 (7.5)**Working setup** Community pharmacy196 (66.4) Hospital pharmacy99 (33.6)**Year of service** ≤ 5160 (54.2) 6--15112 (38.0) ≥ 1623 (7.8)[^1]

Knowledge About COVID-19 {#s0003-s2002}
------------------------

All the participants stated that they had heard about COVID-19. Mainstream media and internet/social media were identified as sources of information by most of the respondents ([Figure 1](#f0001){ref-type="fig"}).Figure 1Sources of information about COVID-19 among hospital and community pharmacists in Addis Ababa, Ethiopia.

Almost all of the participants were aware of the causative agent, the clinical manifestations and the ways of transmission of COVID-19. Most participants (92.2%) identified elderly individuals as one of the high-risk groups for severe complications and death from COVID-19 while 89.5% identified supportive therapy and life support as recommended management options to date ([Table 2](#t0002){ref-type="table"}). More than half (53.2%) of the study participants were found to have adequate knowledge about COVID-19.Table 2Knowledge About COVID-19 Among Hospital and Community Pharmacists in Addis Ababa, EthiopiaQuestions and ResponsesFrequency (%)**What causes COVID-19?** Virus294 (99.7) Fungus1 (0.3)**Which organ system does COVID-19 primarily attack?** Respiratory291 (98.6) Gastrointestinal2 (0.7) Genitourinary1 (0.3) Not sure1 (0.3)**What is/are the mode of transmission(s) of COVID-19?^a^** Through coughing/sneezing into another person281 (95.3) Contact with contaminated surfaces259 (87.8) Direct body contact with infected person266 (90.2) Other^b^8 (2.7) Not sure5 (1.7)**What group of patients are at high risk of severe disease or death from COVID-19?^a^** Children and adolescents43 (14.6) Older adults272 (92.2) People with underlying diseases245 (83.1) Others^c^7 (2.4) Not sure5 (1.7)**What is WHO recommended management option for COVID-19?^a^** Traditional medicine50 (16.9) Antimicrobial therapy77 (26.1) Vaccination73 (24.7) Supportive therapy and life support264 (89.5)[^2]

After categorizing knowledge based on knowledge score as adequate (correct answers for all of the knowledge questions) or inadequate (at least one incorrect answer), binary logistic analysis was employed to identify the predictors of the extent of knowledge among respondents. As a result, professional level and service year of participants were found to be predictors of the extent of knowledge about COVID-19. The odds of having adequate knowledge was higher (AOR: 2.65; CI: 1.50, 4.65) among pharmacists as compared to pharmacy technicians. In addition, participants with six to 15 years of service were more likely to have adequate knowledge about COVID-19 (AOR: 2.12; CI: 1.18, 3.79) as compared to those who served for 5 years or less ([Table 3](#t0003){ref-type="table"}).Table 3Predictors of Extent of Knowledge About COVID-19 Among Hospital and Community Pharmacists in Addis Ababa, EthiopiaVariablesExtent of KnowledgeCOR (95% CI)AOR (95% CI)AdequateInadequateAge in years 19--3083 (48.0)90 (52.0)11 31--4553 (57.3)41 (42.7)1.46 (0.88, 2.40)0.96 (0.53, 1.76) 46--6218 (69.2)8 (30.8)**2.44 (1.01, 5.91)**1.09 (0.26, 4.53)Gender Female69 (48.3)74 (51.7)11 Male87 (57.2)65 (42.8)0.70 (0.44, 1.10)1.36 (0.83, 2.24)Professional level Pharmacy technician30 (34.5)57 (65.5)11 Pharmacist126 (60.6)82 (39.4)**2.92 (1.73, 4.92)2.65 (1.50, 4.65)**Job Position Dispenser146 (53.5)127 (46.5)11 Store Manager10 (45.5)12 (54.5)0.73 (0.30, 1.73)0.60 (0.24, 1.52)Working setup Community pharmacy103 (52.6)93 (47.7)11 Hospital pharmacy53 (53.5)46 (46.5)1.04 (0.64, 1.69)0.91 (0.52, 1.58)Year of service ≤ 568 (42.5)92 (57.5)11 6--1571 (63.4)41 (36.6)**2.34 (1.43, 3.85)2.12 (1.18, 3.79)** ≥ 1617 (73.9)6 (26.1)**3.83(1.44, 10.24)**2.52 (0.53, 11.99)[^3][^4]

Attitude Towards COVID-19 {#s0003-s2003}
-------------------------

Among the participants, 89.8% had a positive attitude towards the importance of following WHO recommendations in reducing the transmission of COVID-19 while 81.0% agreed that they or members of their family could acquire COVID-19 at some time in the future. Regarding healthcare institutions, only 9.8% had confidence in the capacity of the healthcare facilities in the country to properly handle potential COVID-19 outbreak. The overall percentage of positive response to the attitude questions was 54.1% ([Table 4](#t0004){ref-type="table"}).Table 4Attitude Towards COVID-19 Among Hospital and Community Pharmacists in Addis Ababa, EthiopiaStatementsSA (%)A (%)N (%)DA (%)SDA (%)Mean ± SDPPR (%)There is likelihood that I or members of my family acquire COVID-1956.324.710.84.73.44.26±1.0581Following WHO recommendations helps to reduce the transmission of COVID-1958.331.58.12.00.04.46±0.7389.8The impact of COVID-19 outbreak can be minimized by the proactive measures taken by healthcare authorities25.829.225.111.58.53.52±1.2355There is adequate preparedness at national level to deal with COVID-19 outbreak14.920.038.315.611.23.12±1.1834.9The healthcare facilities in the country have enough resources to provide care coronavirus patients4.45.434.630.525.12.34±1.059.8[^5]

*T*-test was performed to identify the difference in attitude scores between different groups of study participants. As a result, there was no significance difference (p \> 0.05) between female \[mean score= 3.59\] and male \[means score= 3.50\] respondents; pharmacy technicians \[mean score= 3.58\] and pharmacists \[means score= 3.52\]; community pharmacists \[mean score= 3.57\] and hospital pharmacists \[mean score= 3.51\]; as well as dispensers \[mean score= 3.54\] and store managers \[mean score= 3.56\]. Similarly, the results of one way ANOVA showed that there was no significant difference (p\> 0.05) across different categories of age group and years of working experience.

Practice Related to COVID-19 {#s0003-s2004}
----------------------------

Inadequate protective measures were taken to protect the staff from COVID-19 in the institutions of 70.2% of participants, and the major reason associated with this was resource scarcity. Moreover, 69.5% of participants stated that their institution did not provide adequate service related to COVID-19, primarily due to the limited supply of equipment or pharmaceuticals. Among the WHO recommended prevention measures, hand washing was exercised by 97.3% of the study participants ([Table 5](#t0005){ref-type="table"}).Table 5Practice Related to COVID-19 Among Hospital and Community Pharmacists in Addis Ababa, EthiopiaVariablesFrequency (%)**Have adequate protective measures been taken in your institution to protect the staff from COVID-19? (n=295)** Yes88 (29.8) No207 (70.2)**Reasons for inadequate protection of the staff from COVID-19 (n-207)** Lack of attention/motivation by decision makers81 (27.5) Resource scarcity177 (60.0) Financial constraints71 (24.1) Other reasons^a^14 (4.7)**Is your institution providing adequate service related to COVID-19? (n=295)** Yes90 (30.5) No205 (69.5)**Reasons for inadequacy of service related to COVID-19 (n=205)** Limited supply of equipment or pharmaceuticals189 (64.1) Limited human resource42 (14.2) Inadequate preparedness98 (33.2) Other reasons^b^5 (1.7)**Which of the following COVID-19 prevention measure(s) do you exercise? (n=295)** Washing hands with water and soap287 (97.3) Using personal protective equipment176 (59.7) Avoidance of touching the eyes, nose and mouth with hands239 (81.0) Maintaining appropriate physical distancing207 (70.2)[^6]

Discussion {#s0004}
==========

Ethiopia is one of the thirteen countries considered a top priority by WHO with respect to the need for epidemic response preparedness against COVID-19.[@cit0022] Pharmacists working in hospital and community pharmacies, as members of the healthcare workforce, are integral parts of response against COVID-19 pandemic.[@cit0019]--[@cit0021] This study was initiated to assess COVID-19-related knowledge, attitude and practice among hospital and community pharmacists in Addis Ababa, the capital of Ethiopia.

In the present study, all the study participants had already heard about COVID-19. The main sources of information identified were mainstream media (48.8%) and internet/social media (44.4%). Similarly, government websites, news media, and social media were identified as the main sources of COVID-19-related information among healthcare workers on studies conducted elsewhere.[@cit0023],[@cit0024] These findings show the importance of the internet and traditional mass media in the transfer of information related to novel coronavirus. However, it is advisable to select information sources carefully to avoid unverified and misleading information.

Almost all of our study participants knew that COVID-19 is caused by a virus and it primarily attacks the respiratory system. We also found a high level of knowledge about the way of transmission, risk factors, and management of COVID-19. Fairly lower percentages of correct responses to knowledge questions were recorded in other studies conducted on healthcare workers.[@cit0023],[@cit0025] The difference could be due to differences in study population, methodology, and time of data collections. As new information about COVID-19 comes out daily, a few weeks' interval between studies can result in a significant difference in knowledge among healthcare workers. Despite a high percentage of correct answers for each knowledge question in our study, only a few more than half of the study participants had adequate knowledge. This implies that the other nearly half were misinformed about one or more aspects of the disease. It is recommended that pharmacists avoid misinformation about COVID-19 because the public relies on information from pharmacists and other healthcare workers to protect themselves from the disease.

Predictors of knowledge about COVID-19 among our study subjects were identified. Accordingly, pharmacists were 2.7 times more likely to have adequate knowledge than pharmacy technicians. Pharmacists hold higher educational and professional status than pharmacy technicians, which may be the reason behind their likelihood to possess adequate knowledge as compared to pharmacy technicians. Similarly, respondents with 6 to 15 years of service were found to be 2.1 times more likely to have adequate knowledge as compared to those who served for 5 years or less. Those with less than 5 years of working experience may not be as effective in choosing the right source of information about COVID-19 as their senior colleagues, hence affecting their knowledge about the disease.

Regarding attitudes of respondents, a high level of positive response was documented on WHO recommendations, perceiving the risk of acquiring COVID-19, and the impact of proactive measures on controlling of the pandemic. On the other hand, negative responses were recorded on the adequacy of national preparedness and the capacity of the healthcare system for the fight against COVID-19. A comparable rate of risk perception was reported among nurses in Iran.[@cit0024] Acknowledging the risk of acquiring COVID-19 is essential as it drives individuals to follow safety recommendations. The overall positive attitude rate in this study was 54.1%, which is lower than that of a study by Bhagavathula et al.[@cit0023] The relatively low attitude level in our study can be attributed to the high level of negative response regarding the country's preparedness and capacity to contain potential COVID-19 outbreak.

In this study, the majority of the institutions (community and hospital pharmacies) did not undertake adequate protective measures to protect their employees from COVID-19. They also failed to provide sufficient service related to COVID-19 to the public. The main reason associated with inadequate institutional practice was the scarcity of resources and supplies. Since community pharmacies and hospital pharmacies are integral parts of the fight against COVID-19, problems associated with resources should be resolved quickly to help them provide COVID-19-related services with full capacity. At an individual level, however, a high level of self-protective practice was documented among the study subjects.

Despite providing valuable information on COVID-19 from the viewpoint of the pharmacy sector, this study has some limitations. The use of a non-probability sampling method may limit the generalizability of the findings of the study. The study tool was prepared by the investigators based on information available on COVID-19 before 15 March 2020 while the global knowledge and practice related to the disease have been changing continually afterward. Therefore, the findings of the study should be interpreted taking these facts into account.

Conclusion {#s0005}
==========

The study findings confirmed that there is a high level of knowledge on each specific aspect of COVID-19 among the study participants. However, only about half of the participants had adequate knowledge about the disease. The pharmacists showed a predominantly positive attitude towards the importance of WHO recommendations, and predominantly negative attitude towards the country's capacity to deal with the pandemic. The practice related to COVID-19 was inadequate at institutional level. Nevertheless, most of the pharmacists individually exercised self-protective measures against COVID-19. All stakeholders should work on ensuring the adequate supply of materials and services that aid in controlling the pandemic.
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[^1]: **Notes:** ^a^Professional level is set by Ethiopian Food and Drug Administration; Pharmacy technicians are mid-level professionals with technical and vocational diploma whereas pharmacists are high-level professionals with Bachelor of Pharmacy degree or higher.

[^2]: **Notes:** ^a^Multiple responses recorded. ^b^Other -- airborne (3), eating raw food (2), from animal to human (2), feeding from the same plate (1); ^c^Others -- smokers (4), healthcare workers (2), malnourished (1).

[^3]: **Note:** Bold indicates significance (p\<0.05).

[^4]: **Abbreviations:** AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio.

[^5]: **Abbreviations:** A, agree; N, neutral; DA, disagree; SA, strongly agree; SDA, strongly disagree; PPR, percent positive response; SD, standard deviation.

[^6]: **Notes:** ^a^Other reasons -- not caring for employees' safety (6), lack of information (3), unsuitable working area (3), downplaying the need (2); ^b^Other reasons -- stock out (4) stockpiling of products by competitors (1).
